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Abstract 

Cultivars ‘Okapi’, ‘SLM046’, ‘Elite’, ‘Fornax’ and ‘Licord’ Brassica napus were tested for yield and component characters under different 
levels of salinity. The variations due to salinity levels, cultivars and cultivarxsalinity (interaction) were significant for different characters. 
The variable degrees of increase and decrease of regression coefficient estimate mates (curve estimation) showed the performance as 
influenced by different salinity levels. The performance of Brassica napus variety in plant height and days to first flowering was the best 
for ‘SLM046’, ‘Okapi’ ‘SLM046’ and ‘Okapi’ cultivars. ‘SLM046’ showed the best performance in days to maturity, followed by ‘Licord’ 
and ‘Elite’. ‘Okapi’ performed better than others regarding the increased number of seeds per plant and seed yield per plant, followed by 
‘Fornax’. Considering all characters, the most tolerance ability was found in ‘SLM046’ and ‘Okapi’, against different levels of salinity.

Keywords: Brassica napus, salinity, cultivars, yield

Introduction

Rapeseed is adaptive in Iran not only as a source of ed-
ible oil, but also for many other usages. Rapeseed is the 
third most important edible oil source in the world, af-
ter soybean and palm; it is the top ranking oilseed crop 
of Iran, covering 40.74 of the total oilseed production, 
out of 4.6 million hectares of the coastal and outsource 
landmass, out of which about 0.83 m ha are affected by 
different degrees of salinity in Iran. Among the oil seed 
crops, Brassica napus is the amphidiploids in origin. Saline 
soils and saline irrigation waters present potential hazards 
to canola production. Canola (Brassica napus L.) is one of 
the most important oil seed crops in the world, and even 
more in Iran, that its production has been notably extend-
ed in recent years. A major constraint to seed germination 
and seedling establishment of canola is soil salinity, which 
is a common problem in irrigated areas of Iran with low 
rainfall. This problem adversely affects growth and devel-
opment of crop, and results into low agricultural produc-
tion. Germination is one of the most critical periods for a 
crop subjected to salinity. Soil salinity may influence the 
germination of canola seeds either by creating an osmotic 
potential- external to the seed, preventing water uptake, or 
by the toxic effects of Na and Cl ions on the germinating 
seeds (Bybordi and Tabatabaei, 2009; Harris et al., 1978; 
Jones 1984). This experiment was conducted to identify 
the better cultivar of rapeseed which is tolerant to differ-
ent salinity levels, considering yield and component char-
acters. These identified cultivars are to be used as commer-
cial ones at the costal belt or for farther improvement of 
the existing commercial cultivars.

Materials and methods 

This experiment was carried out at Baku State Univer-
sity, Faculty of Biology (Azerbaijan) in 2008. Five Bras-
sica napus cultivar (‘Okapi’, ‘SLM046’, ‘Elite’, ‘Fornax’ and 
‘Licord’) were evaluated. The plants were grown in plastic 
post containing six levels of salinity viz. 0, 4, 8, 12, 16, 20 
dS.m-1 Electrical conductivity (EC) (Mass and Hoffman, 
1977). Plastic post of 2L capacity were used and each pot 
was filled with (1:1:1) ratio perlit, vermiculite and sand, 
and the required amount of salt (sodium chloride) for 
each level of salinity. Six seeds were sown per pot; the tim-
ing of seedlings was done by keeping three for each pot 
at 15 days after sowing. The posts were irrigated with tap 
water, to grow crop without moisture stress. 

Data on plant height, days to first flowering, days to 
maturity, number of siliqua per plant, seeds per siliqua and 
seed yield per plant, were recorded. Plant height was mea-
sured from the base of the plant to the tip of the inflores-
cence, at harvest time. The total of 90 pots were prepared 
for six levels of salinity, on five cultivar and three replica-
tions. The pots were arranged in a factorial randomized 
block design, over  factor A = salinity levels and factor B 
= cultivars. The analysis of variance for each of the stud-
ied character was performed by F- test (Cochran and Cox, 
1957).

Regression coefficient for each character was calcu-
lated using the mean values from different treatments for 
each cultivar; effect as  dependant and treatment effect as 
independent  variable less following the methods as cited 
by Zaman et al. (1982).
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‘Licord’ showed the highest degrees of increase in days to 
the first flowering among the studied cultivars. These re-
sults show that ‘SLM046’ is more tolerant at higher salin-
ity levels, while the ‘Elite’ was less tolerant than the rest of 
the cultivars. According to the regression coefficient val-
ues (Tab.  1) the best performance was found in ‘SLM046’ 
followed by ‘Okapi’.

Except of ‘Elite’, all cultivars showed that days to ma-
turity is in direct increase with the salinity levels (Fig. 3). 
This indicates that ‘Elite’ had a negative response to the 
increase of salinity for this character. The rate of increase 

days to maturity for ‘SLM046’ and ‘Okapi’ was less than 
for the rest of the cultivars.  Regarding this character ‘For-
nax’ had the highest increase in days to maturity. Consider-
ing the regression coefficient values, the best performance 
was showed by ‘SLM046’. 

The total number of siliqua per plant found that most 
of the cultivars showed higher in number up 12 dS.m-1 
than control, then decline (Fig. 4.). It shows hat most of 
the cultivars had a positive response of the increase of total 
number of siliqua in lower salinity levels, while in higher 
levels of salinity they drastically decline. ‘SLM046’ showed 
the highest value both in control and 20 dS.m-1 salinity 
levels. This demonstrates that ‘SLM046’ has the genetical 
capability to produce a high number of siliqua per plant, 
followed by the other cultivars. 

Regarding the increase of seeds per siliqua, ‘SLM046’ 
and ‘Okapi’ were more or less static in all levels of salinity 
(Fig. 5). These results indicate a tolerant response of the 
current feature in different salinity levels for all cultivars 
taken into the study. All five cultivars had a decreasing 
trend in yield performance while increasing the salinity 
levels (Fig. 6). Among the five cultivars, ‘SLM046’ showed 
more static trend than the rest. The yield performance of  

Results and discussion 

The analysis of the variance showed significant varia-
tions between treatments (different salinity levels), cul-
tivars and interaction (salinity-cultivars) regarding the 
effects over all characters. These results indicate that the 
levels of salinity had different influence, and the cultivars 
had distinctive responses. Plant height was found to de-
crease gradually with an increase of salinity levels for all 
five cultivars (Fig. 1).

At control condition (0 dS.m-1), ‘Okapi’ showed the 

highest plant height and ‘Elite’ the lowest one; this was 
due to the different genetical characteristic of the cultivars. 
In 20 dS.m-1 conditions, all five cultivars of Brassica napus 
showed almost the same plant height, but they had differ-
ent plant height at control conditions and lower salinity 
levels. This result indicates that salinity affect the plant 
height at higher salinity levels. The Figs. clearly shows 
that among the Brassica napus cultivars, ‘SLM046’ was the 
best performer under different levels of salinity, consider-
ing the regression coefficient value (Tab. 1). This indicates 
that the regression coefficient values were slightly influ-
enced by varietal characters, in reaction with salinity reac-
tion. Kuhad et al. (1989); Sinha (1991); Shannon et al. 
(1993), reported similar results regarding the decrease of 
plant height along with the increase of salinity in rapeseed 
(Fig. 3).

With an increase of salinity levels, the days to the first 
flowering were increased for all five cultivars of rapeseed 
(Fig. 2). Among the five Brassica napus cultivars, ‘Okapi’ 
and ‘SLM046’ were clearly found to have the slower in-
crease in days to the first flowering than the others tested.

‘Elite’ showed sharp increase at 8 dS.m-1 medium, com-
pared with static conditions of the higher salinity levels. 

Tab. 1. Regression coefficient values of five rapeseed cultivars of different characters grown under different salinity

Cultivars Height (cm) Days of first 
flowering

Days of 
maturity No. of siliqua/plant No. of seeds/

siliqua Seed yield/plant

‘SLM046’ -0.9476** 0.2724** 0.3049** 0.418 - 0.3892** - 0.0026
‘Okapi’ -1.162** 0.3223** 0.0782 0.397 - 0.3562** - 0.0048
‘Licord’ -1.241** 0.4261* 0.1282 0.385 - 0.2342** - 0.047
‘Fornax’ - 1.6532** 0.5892** 0.0281* 0.121 - 0.5941 - 0.0522
‘Elite’ -1.224** 0.6789 - 0.2468 0.211 - 0 .8421 - 0.064

Note : *and **indicate at 5% and 1% levels, respectively

Tab. 2. Ranking score of different varieties against different levels of salinity on the  basis of regression coefficient values

Cultivars
Ranking Score

Plant Height (cm) Days to first flowering Days to maturity No.of siliqua/plant No.of seeds/siliqua Seed yield/plant

‘Okapi’ 4 4 4 4 4 4

‘SLM046’ 5 5 5 5 5 5

‘Licord’ 3 3 3 2 1 2
‘Fornax’ 1 1 2 3 4 3
‘Elite’ 2 2 1 1 1 1

Note: the lowest value for each trait indicates the best
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‘SLM046’ was probably influenced by the higher number 
of seeds per siliqua, low sterility percentage and higher 
number of siliqua per plant. Ranking score was given 
for all five cultivars on the basis of regression coefficient 
(curve estimation) values, for all the characters (Tab. 2). 
The mean score was calculated, and mentioned as varietal 
position in respect of tolerance ability of all five cultivars. 
Considering all characters studied for the five the culti-
vars, ‘SLM046’ and ‘Okapi’ jointly stood on the first posi-
tion in the means of salinity tolerance ability, followed by 
‘SLM046’ which  showed better response in plant height, 
days to first flowering and days to maturity, number of sili-
qua per plant and seed yield per plant.
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Fig. 1. Plant height performance of five 
canola cultivars under different salinity 
levels
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Fig. 4. Number of silliqua/plant perfor-
mance of five canola cultivars under dif-
ferent salinity levels
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Fig. 6. Seed yield per plant performance of 
five canola cultivars under different salin-
ity levels
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Fig. 2. Days to first flowering performance 
of five canola cultivars under different sa-
linity levels
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Fig. 3. Days to maturity performance of 
five canola cultivars under different salin-
ity levels

Fig. 5. Number of seed/siliqua perfor-
mance of five canola cultivars under differ-
ent salinity levels
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